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This invention relates te ntennas for xigh fre- 
quency communication systems nd particulrly 
te mens for obtaining n unsymmetricl r- 
diction pattern. More specificlly, the invention 
is directd te  refiector shped or modLied te 
produce  radiation pttern in which the energy 
distributicn closely pproximtes the relation- 
ship csc20 in one plne, generlly  vertical plane, 
where 0 is the ngle measured frein the xis of 
the undistorted or symmetricl bem (i. e., with 
n undistorted or conventionlly shped type of 
refiector) towards the modified side of the refiec- 
ter. 
In certain rdio object locting systerns, for 
example, ground serch apprtus or low-lti- 
rude airborne sers, if is desirable tht the dis- 
tribution oï energy in  vertical plane be such 
tht the variation of energT density versus the 
rdiation angle pproximtes a cosecnt-squred 
function. ïhis distribution provides generlly 
uniform echo strength for trgets disposed t 
substntioElly equl elevtions with respect te the 
antenna, regrdless of whether the trget is 
close in or distant, nd if eliminates, te  great 
deree, the need for tilting the ntenna te ob- 
tin stisfctory coverge of the are under ob- 
serwtion. 
i-Ieretofore severl different types of ntennas 
have embodied refiectors shped ii such mnner 
s te produce  csc2 radiation pattern, such s 
thos disclosed in the copending pplictions of 
Ernest A. 1Virtinelli, Seril No. 608»293, entitled 
"Antenne" nd filed August 1, 1945, nd Serial 
No. 608,294, entitled "Antenne" nd filed Auust 
1, 1945, Patent No. 2,501,070 grnted Mïch 21, 
1950, nd in my copending ppliction, Seril 
No. 604»029, entitled "Antenne," nd filed July 
9, 1945, new bndoned. 
With csc2# ntenns s heretofore designed, it 
is diflicult te shape the refiectors te procure a 
rdition pattern that net only pproximates a 
csc# function, but Iso is free of discontinuities 
that would ppear s bumps on the grph of an 
experimentlly observed curve or on the pt- 
tern produced nd plotted in either polr or rec- 
tngular coordintes. Bumps or discontinuities 
in the rdition pttern that re 2 db. frein 
mximum te minimum cuse objectionble light 
nd drk rings on a cathode ray tube indicator, 
such s PPI (pln position indication) scope, be- 
c,use of non-uniform ground illumination. Ap- 
prent]y these discontinuities in the csC# dis- 
tribution pattern result frein extra rdition 
frein the unmodified portion of the reflector. 
The present invention contemplates a means 
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for e!iminating" the discontinuities in the pt- 
tern and thus for smoothing out of the bumps 
in the plotted curve of the rdition by mens of 
a shelf dded te the refiector. 
5 Accordingly, it is one of the objects, of the 
present invention te provide n ntenn with 
means ïor substantilly eliminating discontinu- 
ities in the rdiation pttern produced thereby. 
If is another obect of the invention te pro- 
10 vide in an antenn having  refiector shped te 
produce a csc0 rdition pattern, mens for 
more ciosely pproximting the csc# pattern. 
For a better understnding of the invention 
togetheï with other nd further objects there- 
1 of, reference is had te the following description, 
tken in connection with the accompnying 
drawing. 
In the drawing: 
-". 1 is  front elewtion view of n antenn 
20 illustrating one embodiment of the invention; 
Fig. 2 is  sectionl view long the line -- 
of Fig. 1; and 
Fig. 3 is a graph showing the idel csc2# and 
the curves produced by a conventionl csc# 
2 antenna with and without the rrngement c- 
cordin te the present invention, the grph being 
in rectng'u!r coordintes. 
-eferring new te Figs. 1 and 2 there is shown 
a reflector  3 which may be of ny desired shpe 
0 te produce a csc# rdiation pttern. Thus re- 
flector ! may be shaped ccording te the mn- 
ner disclosed in ny of the above mentioned co- 
Dending pplictions. For simplification of de- 
scription, the invention will be described herein 
35 as directed te  reflector  shped geneïlly as 
a parabo!ic cylinder nd hving a non-prbolic 
curved portion   djcent the upper edge theïe- 
of, the combination of the prbolic nd non- 
parbolic portions being dpted te produce  
0 csc# pattern in  downwrd direction s indi- 
cated by the broken line pattern in Fig. 2. 
As thus fr described, refiector  when prop- 
er!y illuminted frein a suitble rdition source 
2, which my be of the dipo!e, hem or pillbox 
5 types, is dpted te produce  pttern which is 
shown in rectngulr coordinates in Fig. 3 as 
curve B, the ideal csc20 being shown s curve A. 
It will be noted tht curve B has prominent 
bumps due te discontinuities ctsed by extra ra- 
,50 diation frein the prbolic lower portion of re- 
flector , these bumps being designted B, B2 
and I. As wfll be understood, if is desired te 
eliminte these bumps. This my be achieved 
ccordin te the present invention by providing 
,55 a sheIf along the lower edge or the unmodifled 
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parabolic side of reflector 0. Thus a shelf 
is mounted in any suitable manner, such as by 
screws or welding along the lower edge portion 
of reflector 0. 
Shelf 13 comprises a fiat sheet or strip oî elec- 
trically conductive material disposed along the 
edge of the parabolic ortion of reflector I 0. 
Shelf 3 extends beyond the lower edge of reflec- 
tor l0 with its plane substantially parallel with 
the normal focal axis of the parbolic portion of 
reflector 10. However, if desired, shelf I may 
be slightly tflted in either direction relative fo 
the focal axis to the position giving best results. 
The dimensions of shelî I are hot critical: for 
example, shelf 13 may extend entirely the length 
oî the edge portion of rflector I or only part 
way along the edge. Preferably shelf 13 extends 
more than hall way along the edge of reflector 
and may extend forwardiy away from the reflect- 
ing surface of reflector I O for a distance of from 
one to three wavelengths of the energy ai the 
desired îrequency o.f operation. If wfll be under- 
stood that vhen reflector I is shaped generally 
as a paraboiic cylinder, shilf 13 will be a straight 
er fiat strip whereas, îor a reflector shaped gen- 
erally as a paraboloid of revolution or having a 
curved edge, shelf  will be curved to conform 
with the miter edge portion of the reflector. 
The effect of shelf S uPon the radiation pat- 
tern is that the bumps that appear on curve B 
of Fig. 3 are almost entirely eliminated. The 
curve of the radiation pattern produced with a 
reflector having a shelf  according to the pres- 
ent invention produces a pattern substantially 
as indicated by curve C of Fig. 3. 
While theïe has been described what is af pres- 
ent considered the preferred embodiment of the 
invention, it will .be obvious fo those skflled in 
the art that various changes and modifications 
may be made therein without departing from the 
invention. 
What is claimed is: 
i. In an antenna for radiating and receivir 
waves of electrmnagnetic energy having radiat- 
ing means and reflector means having a parabolic 
portion and a non-parabolic portion shaped 
cording to geometric optics fo produce a radia- 
tion pattern in which the energy distribution 
varies substantially as the square of the cosec- 
ant of the angle measured from the axis of the 
parabolic portion, means for eliminating irregu- 
larities in said pattern, said means comprising 
a sheet of electrically conductive material mount- 
ed along an edge of said reflector and extending 
forwardly from said reflector in a plane substan- 
tially parallel to the normal focal axis of the 
parabolic portion of said riflictor. 
2. In an antenna including means for radiating 
ultra-high frequency radio energy and a reflector 
adapted fo be flluminated by said rediating means, 
said refiector having a major po.filon of ifs re- 
flecçing surface of generally parabolic shape to 
direct radio energy when properly flluminated by 
said radiating means along a main path in a 
substantially symmetrical radiation pattern, a 
portion of the reflecting surîace near and along 
a portion of the length of the edge of said reflector 
being of non-parbolic shape to direct said energy 
along a divergent path whereby an unsymmetrical 
radiation pattern is produced by said refiector 
that varies generally as the square of the cosecant 
of an angle measured from the axis of said para- 
bolic portion, and means comprising an electri- 
cally conductive strip of material connected to 
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said parabelic portion and extending forwardly 
thereof to substantially eliminate extra radiation 
ïrom said parabolic portion and thus substantial- 
ly eliminate irregularities in the said unsymmetri- 
5 cal radiation pattern. 
3. An antenna comprising a refiector and a ra- 
diator to flluminate said reflector with ultra- 
high frequency radio energy, said refiector com- 
prising a paraboïic portion and a non-parabolic 
10 portion, said portions cooperating to produce a 
radiation pattern that varies generally as the 
square of the cosecant of an angle that is meas- 
ured from the axis of said parabolic portion, and 
means including an electrically conductive strip 
1OE of material mounted along the edge of said para- 
bolic portion and extending forwardiy substan- 
tially parallel to the axis thereof to eliminate ir- 
regularities in said cosecant squared pattern. 
4. The antenna according to claim 3, wherein 
20 said strip extends ïorwardly of said reflector a 
distance of ïrom one to three wavelengths of the 
radio energy at the operating frequency. 
5. In an antenna including radiating means 
and a reflector adapted to be flluminated by said 
25 radiating means, said reflector having a major 
portion of its reflecting surface of generally para- 
bolic shape to direct radiant energy when proper- 
ly illuminated by said radiating means along a 
main path in a substantia!ly symmetrical radia- 
30 tion pattern, a portion of the reflecting surface 
near and along a portion of the length of the edge 
of said reflector being of non-parabolic shape to 
direct said energy along a divergent path where- 
by an unsymmetrical radiation pattern is pro- 
35 duced by said refiector that varies as the square 
of the cosecant of an angle measured from the 
axis of said parabolic portion, a longitudinal strip 
of electrically conductive material mounted along 
the edge of said parabolic portion and extending 
.!,, forwardiy of said reflector for a distance of from 
1 to 3 wavelengths of the radiant energy at the 
desired frequency of operation, said strip serving 
to substantially eliminate extra radiation from 
said parabolic portion and thus substantially 
«5 e]iminate irregularities in the said unsymmetrical 
radiation pattern. 
6. In an antenna, refiecting means having such 
shape as to produce a radiation pattern of a con- 
figuration that varies generally as the square of 
50 the cosecant of an angle measured ïrom the axis 
of said reflecting means, means for flluminating 
said refiecting means by ultra-high frequency 
radio energy, and means including an auxfliary 
reflector made of electrically conductive material 
55 and mounted on one edge of said refiecting means 
and extending forwardly thereoï for e]iminating 
irregularities in the radiation pattern produced 
by said reflecting means. 
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